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) ) Abstract: Type 2 Diabetes Mellitus (DM) is the most common type of
Article History diabetes. The main adverse effect of diabetes type 2 involves a higher risk
of cardiovascular disease. Diabetes patients with this type are more likely

??fﬂf;dz 4 to suffer cardiovascular problems. Consequently, this study investigated

demographics, CVR factors, age, gender, physical activity, BMI,
Revised: hemodynamics, HbAlc stage, and lipid profile of 120 patients with type 2
14-Mar-2024 diabetes in Hyderabad, Sindh, Pakistan. The study covered 120 patients

with type 2 diabetes, out of which 40 were male (33.3%) and 80 were female
Re-revised: (66.6%), aged 50 to 70. Out of these 120 patients, 17 (14.1%) had coronary
16-Jul-2024 artery disease, 15 (12.5) had atherosclerosis, and 8% (6.6) experienced a

stroke, according to the findings. Approximately 37.5% of patients had
Accepted: overweight obesity, 54% had poor diabetes control, and 10% had reasonable
22-Jul-2024 control based on their HbAlc readings. Furthermore, 55% were
Published: hypertensive, and around 12.5% had both macro and mic_rovascular
18-Aug-2624 problems. In general, around 33.3% of all Type 2 DM patients have

cardiovascular diseases (CVD), indicating that patients with Type 2 DM
have a greater risk of increasing CVD. As a result, proper strategies should
be implemented to avoid catastrophic outcomes and disease development.
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1. Introduction

Type 2 diabetes, commonly known as Diabetes Mellitus (MD), is a chorionic metabolic
disorder characterized by abnormalities in insulin synthesis, motility, or both (Whiting et al.,
2011). These abnormalities lead to hyperglycaemia and disturbances in the metabolism of
carbohydrates, fats, and proteins. According to Zhang et al. (2010), the global prevalence
among adults is growing, estimated to be 6.4% in 2010 and will grow up to 7.7% in 2023.
Similarly, according to International Diabetes Federation 8.8% of the total population
worldwide is estimated to have diabetes, and 642 million cases worldwide are expected by
2040. The advantages of type 2 diabetes have gradually increased in recent years. The use of
facts from the Framingham heart study takes a look at Abraham et al. (2015), it is reported that
the general annualized prevalence charges of the ailment consistent with 1000 folks expanded
from 3.0 in the Nineteen Seventies to 5.0 within the first period of the 2000s, which exchanged,
represented, and flourished inside the prevalence of Type 2 DM of 83.3% and was better in
adult males than girls using an aspect of 1.61%.

Cardiovascular Diseases (CVDs) is a major motive of death and incapacity among human
beings with diabetes (International Diabetes Federation, 2016). A near-strong link exists
between DM and cardiovascular disorder. According to Low Wang et al. (2016), CVD is the
most established purpose of mortality and morbidity in diabetic populations. People with Type
2 DM are disproportionately laid low with CVD compared with non-diabetic patients Hanker
and Giammara (1988). suggested death charges because of cardiovascular reasons over a 7-12
month length in sufferers with and without Type 2 DM. In individuals with Type 2 DM, the
loss of life charges was 15.4% for those with no earlier Myocardial Infarction (MlI) and 42.0%
for sufferers having a record of MI. In comparison, for patients who no longer have Type 2
DM, the loss of life due to cardiovascular causes had been 2.1 and 15.9%, respectively (Haffner
et al., 1998). Other variables associated with DM include obesity, ethnic background,
hypertension, and hyperlipidaemia during gestational diabetes (Bjgrnholt et al., 2000; Bennett
2004).

Because of substantial obesity, hypertension may be a precursor to insulin resistance. The idea
that high blood pressure is a sign of endothelial dysfunction—a risk factor for insulin
resistance, type 2 diabetes, and CVDs—is a secondary hypothesis (Tooke & Goh, 1999).
According to Hill et al. (2003), seventy percent of patients with diabetes have hypertension,
and those with hypertension have a double-increased risk of getting DM. Patients diagnosed
with type 2 diabetes have a 2-to-4-fold increased risk of developing coronary artery diseases
(CADs) compared to those without the disease (Evans et al., 1999). According to American
Diabetes Association (2004), for patients with type 2 diabetes, increased levels of triglycerides
and lower levels of HDL cholesterol represent the most common type of dyslipidaemia. Given
DM's increasing prevalence and financial burden, proper management and treatment are
essential. The primary goal of diabetes treatment must be to lower the Cardiovascular (CV)
risk of diabetic patients since CVD is the most common cause of death and morbidity in DM
patients.

Research has suggested that numerous elements, including elevated oxidative strain, improved
coagulability, endothelial disorder, and autonomic neuropathy, are regularly found in sufferers
with DM and can immediately contribute to improving CVD (Matheus et al., 2013). In 2007,
more than one hundred ten million people in Asia have been residing with diabetes, with a very
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high disorder load for most of the young. The young age of onset and long-distance duration
put Asians with diabetes at high hazard for cardiorenal disorders. According to GU et al.
(1999), CVD brings about widespread morbidity, growth mortality, and burden on fitness care
infrastructure. Pakistan, with a population of approximately 199 million projected population
based on census figures, has an envisioned diabetes prevalence of 11.4% in the age institution
of 25 years and above. Studies from Pakistan have discovered the persistent complications of
diabetes, together with CVD (Kharal et al., 2010; Aldiab et al., 2018). The current study aimed
to determine the prevalence of cardiovascular risk in patients with type 2 diabetes mellitus in
Hyderabad, Pakistan. The results of this analysis could be applied to identify more targeted
strategies to lower the cardiovascular diseases in type 2 diabetes patients.

2. Materials and method

The current study was conducted in Hyderabad, Sindh, Pakistan at a tertiary hospital. From
February to August of 2023, the OPD of the hospital conducted a routine visit to the (diabetic
and cardiac) ward in Civil Hospital, Hyderabad, Sindh where data on Type 2 DM patients were
collected.

2.1.  Questionnaire data

Data was collected using a self-developed questionnaire in English. Verbal consent was
obtained from patients with CVDs and type 2 diabetes mellitus (T2DM). Pre-designed remarks
regarding CVD were recorded by asking questions to medical outpatients at the hospital. All
interviewers had been trained and performed the questionnaire surveys in step with a prescribed
method. The questionnaire consists of the individual’s demographics and clinical traits along
with gender, age, education level, residence, hypertension, dyslipidaemia, the measurement of
Body Mass Index (BMI), pulse rate, blood pressure levels (systolic and diastolic, and family
history of cardiovascular diseases, and physical inactivity.

2.2.  Study participants

Patients with Type 2 DM and CVD from the previously mentioned hospital were investigated
in two different age groups in February and August of 2023, and a thorough medical history
was requested. We examined blood pressure, blood sugar, length of disease, and cardiovascular
risk factors (dyslipidaemia, central obesity) in patients with type 2 diabetes. We also examined
family history information related to CVD.

2.3.  Physical examination

The height and weight were measured using the Body Mass Index (BMI) formula (kg/m?). An
individual's body weight in kilograms divided by their height in meters square is now used to
compute their BMI. The findings were divided into three groups: obese (>30.0), overweight
(25.0 - 29.9), and normal (18.5 - 24.9). The results were categorized into three groups: normal
(18.5 - 24.9), overweight (25.0 - 29.9), and obese (>30.0) by Kharal et al. (2010). The resting
systolic and diastolic pressures were measured two times with an interval of at least five
minutes with the aid of an automatic sphygmomanometer. Blood pressure readings were
classified as normal (less than 120/80 mmHg), pre-hypertension (between 120/80 and 140/90
mmHg) and hypertension (more than 140/90 mmHg) by Aldiab et al. (2018).
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The blood glucose level was measured using an automatic glucometer. Glycosylated
Haemoglobin (HbA1C) and Fasting Blood Glucose (FBG) were used to assess the state of
glucose management. Based on their FBG, patients were categorized as having poor control
(>130 mg/dl) or normal control (<130 mg/dl) by Kamuhabwa and Charles (2014). The
haemoglobin A1C level was used to divide the study participants into three groups. Patients in
Group 1 demonstrated good control (<7%); those in Group 2 showed acceptable control
(between 7-8%); and those in Group 3 demonstrated poor control (>8%). Glycosylated
haemoglobin (HbA1C) and FBG were used to assess the state of glucose management. The
study participants were categorized into three groups based on the level of haemoglobin Alc.
Patients in Group 1 had good control (<7%); patients in Group 2 had fair control (between 7-
8%); and patients in Group 3 had poor control (>8%) Afroz et al. (2019).

4. Results and discussion

There were 120 CVD patients with Type 2 DM who received medical care in total. The total
four different age groups were selected i.e. (40-50, 51-60, 61-70, and 70-80). The maximum
number of cardiovascular visits in diabetic type 2 found at the age of 41 to 60. In total 80 were
female with 66.66%, and male 40 with 33.33% surveyed from Civil Hospital Hyderabad Sindh.
Overall, 33.33% of people with type 2 diabetes had CVD, according to studies that reported
prevalence rates for both genders combined. The two most common co-morbidities associated
with CVD were atherosclerosis and CAD, with prevalence rates of 12.5% and 14.1%,
respectively. On the other hand, STROKE had a 5.8% frequency rate, making it less
common. About 12.5% of the study subjects had both macro and microvascular complications.
With this, 37.5% were obese. Based on Hb1Ac numbers, 54% of patients had poorly controlled
diabetes despite 10% having fair management. In addition, 55% had high blood pressure.
Diabetes mellitus 2 is a chronic disease associated with devastating complications generated
by endothelial alterations at different vascular levels, hyperglycaemia, hypertension,
dyslipidaemia, Obesity, physical inactivity, and smoking have been identified as the main risk
factors for endothelial dysfunction, and vascular and macro vascular complications,
specifically atherosclerosis cardiovascular disease (CV disease), which includes CVD, chronic
peripheral artery disease, and cerebrovascular disease (Roman & Stoian, 2021).

For haemoglobin that is older than a period of three months, Hb1Ac is widely recognized for
its glycaemic index. In our examination, 54% of the members had poor control of HbAlc,
even as 10% had fair HbAlc management. HbAlc degree changed drastically greater in
members with higher SBP (mmHg), PP (mmHg), and extreme BMI, which is similar to Husein
et al. (2020) results who had out-of-control HbAlc. Alghamdi et al. (2021) discovered that an
increase in HbAlc concentration was linked to a higher risk of death as well as a larger hazard
for macrovascular and combined vascular events (22). Additionally, Peng et al. (2013) reported
that only 22% of the study subjects in our study were in fair control of their HbAlc
level. Therefore, maintaining HbA1c levels at or below 7% is vitally important (Hussein et al.,
2020).

Table-1: Showing cardiovascular disease with subject numbers

S.No CV- Risk Factors N =40
1. Coronary artery disease 17
2. Atherosclerosis 15
3. STROKE 8
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We also found a significant affiliation between excessive BP and high HbAlc. The
advantageous affiliation between these two was also observed in numerous other studies. This
association is likely due to the shared risk factors and inflammatory processes observed in both
hyperglycaemia and hypertension (Ahmed et al., 2013; Alghamdi et al. 2021). 55% of diabetic
patients in the current research reported uncontrolled blood pressure, which is comparable to
the number reported in several foreign studies, which were estimated to be 60.25%, 74.5%, and
77.6% in Egypt, North Carolina, and Sri Lanka, respectively (Ahmed et al., 2013; Savoia &
Schiffri, 2007; Jurado et al., 2009).

Additionally, one significant aspect of diabetes is dyslipidaemia, characterized by elevated
levels of triglycerides and Low-Density Lipoprotein (LDL), along with decreased levels of
High-Density Lipoprotein Cholesterol (HDL-C) (Arambewela et al., 2018). The primary
mechanism behind the development of dyslipidaemia in individuals with diabetes is insulin
resistance. The release of free fatty acids from adipose tissue contributes to peripheral insulin
resistance, which subsequently leads to increased uptake by the liver. This process enhances
the synthesis of Triglycerides (TG) in hepatic cells (Schofield et al., 2016). TG containing high
LDL molecules facilitate the production of small, dense LDL particles as they are hydrolysed
by lipoprotein lipase. This underlying pathophysiology of dyslipidaemia elevates the risk of
CVD in individuals with diabetes.

Figure 1: Pie chart showing percentage and no of CVD patients

20% 14.1%

6.6% 12.5%

17 patients with coronary artery disease
15 patients with Atherscloresis

8 patients with stroke

24 patients shows early symptoms of CVD

Obesity complications have long been established as an independent risk element for CVD
(Bays et al., 2016; Fox et al., 2008) and are associated with CAD (Hubert et al., 1983; Rabkin
et al., 1977), atherosclerosis (Garcia- Labbé et al., 2015), and cardiac mortality rate (Rossi et
al., 2015; Plourde et al., 2015). Furthermore, it has been shown that overweight and obesity
are exceedingly prevalent in Type 2 DM patients with excessive CV risk and that BMI is
associated with the major cardiometabolic danger elements together with hypertension and
elevated low-density lipoprotein LDL cholesterol (Engeland et al., 2003). In our study, 37.5%
of patients were obese. These findings can be defined by visceral fat accumulation that booms
insulin resistance, resulting in diabetes Ahmed et al. (2013).
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Figure 2: Relationship between intermediate cardiometabolic risk factors, higher-risk obesity, and
cardiovascular outcomes (obesity phenotypes, diabetes, and cardiovascular disease).

Similarly in this study, the prevalence of cardiac risk in type 2 DM was 33.3%, similar to the
32.2% incidence of CV risk reported in the previous survey. The two most common types of
CVD that were documented were atherosclerosis (12.5%) and CAD (14.1%). The STROKE
was the less frequent, with a prevalence of 6.6%. With this, males had higher rates of
predominant STROKE than females. Several other studies more revealed that patients with
Type 2 DM had a similar incidence of cardiovascular risk. Furthermore, a different study
carried out in Iran and South Korea found that the prevalence rates of CVD were 37.4% and
26%, respectively. In the study conducted by Liu et al. (2010), in China, the prevalence was
reported 30.1. In addition to this, in another study conducted in South Korea and Iran, the
prevalence rate of CVD was 26% and 37.4%, respectively Liu et al. (2010).

Figure 3: Bar charts show risk factors for CVD and the percentage of affected patients

Risk Factors for CVD

Other micro and macrovascular complication  I—
Poor HbALc level I
Obesity I
Hypertension I

0 20 40 60
Percentage of Affected Patients

5. Conclusion

The observation indicates a significant occurrence of cardiovascular problems in our study
from Hyderabad and adjoining areas. The prevalence of cardiovascular diseases (CVD) in Type
2 Diabetes Mellitus (DM) patients was highly associated with obesity, hypertension, duration
of diabetes, physically inactive, poor control of HbA1C, and dyslipidaemia. It is impossible to
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overlook the connection between inadequate DM-1I management and modifiable CV risk
variables. Therefore, proper strategies and treatment should be taken to control CV risk in type
2 DM patients. In future, prevalence-based studies should be conducted across Pakistan's other
cities and provinces to identify the cardiovascular risk factors associated with those who have
type 2 diabetes. Cardiovascular risks such as alcohol intake, compliance with medications, and
socioeconomic status were not taken into account during our investigations.
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